Foreword 


The  present  report,  which  is  preliminary  In  nature,  is  based  ss  & 
"first  look*'  at  some  of  the  msaan  factor  aspects  of  the  combined  Arsyr 
aircraft  operator — clothing— equipaenu — sirerait  eysi&a.  Only  a  few  of 
the  multitude  of  interrelated  problems  could  ha  examined  in  this  study. 

A  Bore  exhaustive  attack  is  required  to  provide  an  adequate  definition 
of  all  the  problems  of  the  system. 

The  present  study  was  «  eeanerative  venture  with  personnel  partici¬ 
pation  by  the  Transportation  Corps,  US  Army  Aviation  Board  CCBASG,  fell 
th*  Quartermaster  Corps  (who  assumed  primary  responsibility  for  the  oo- 
ordination  and  conduct  of  tha  study).  Ths  ether  Technical  Services  wars 
contacted  and  some  expressed  interest  but  wore  unable  to  assign  personnel 
to  the  team. 


AUSTIN  HEH3CHBL,  Ph.D. 

Chief 

Bnvironwntal  Protection  Research 
Division 
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1.1  Of  all  the  tasks  Ban  has  learned  ta  perfc^,  that  of  flying  an 
aircraft  probably  eeseei  tbs  closest  to  demanding  the  Halt  of  his  par- 
fwvssaoo®  capabilities .  Because  of  this,  careful  consideration  mat  b# 
given  to  any  change  in  the  parfsraanca  raqui  reseat*  of  aa  aviator,  The 
aviator's  jab  requires  that  ha  spend  long  periods  of  tiss  s=£d&s?i3§  tbs 
performance  of  his  aircraft.  In  addition,  at  certain  time#  fee  astai  re¬ 
ceive,  interpret,  and  act.  on  information  rapidly  and  in  ways  demanding 
ta&xlgua  uae  of  hi#  capabilities.  If  these  primary-  t-ssk  rrqoirssssfcc  STS 
coupled  with  the  stresses  of  coab.it  it  bscoass  evident  that  anything  added 
te  this  system  sf  operator,  aircraft,  end  sdlibary  enriresaant  mtt 
deseeatpably  facilitate  overall,  j p*rf#r@aaee  of  the  system. 

1.2  In  order  te  Make  dec is lens  ea  the  advisability  ef  providing  additional 
items  ef  equipment  fer  the  krmj  aviater,  It  was  necessary  te  obtain  as  such 
information  ae  peas  ibis  regarding  problems  involved.  It  is  the  purpose  ef 
this  study  te  Identify  the  human  engineering  problems  as  sedated  with  the 
design  of  personal  equipage  in  terns  ef  safety,  compatibility  between  the 
equipped  pilot  and  the  equipment  he  met  operate,  and  hie  operating  envir¬ 
onment. 

1.3  Aa  a  group,  the  number  ef  Army  aviators  has  Increased  greatly  In  pro¬ 
portion  te  the  rest  ef  the  Army,  and  it  appears  that  this  growth  will  con¬ 
tinue  in  the  future.  Concepts  ef  future  warfare  emphasise  the  need  fer 
mobility  in  Army  operations,  particularly  within  the  theater  ef  operations. 

It  is  a  good  estimate  that  a  considerable  amount  ef  this  mobility  can  be 
obtained  by  the  use  ef  Any  fixed  and  rotary  wing  aircraft.  At  the  proa  eat 
time  there  is  about  one  Army  aviater  per  one  hundred  and  eighty  persona  in 
the  Army.  As  Army  aircraft  become  a  mere  cemwn  node  ef  troop  transportation 
it  can  be  anticipated  that  this  ratio  will  increase. 

1.4  The  reports  from  Army  aviators,  particularly  these  during  the  Korean 

conflict*  were  that  the  items  ef  personal  aqulpsgs  s crsaily  by  Armor 

aviators  In  routine  flying  were  net  adequate  for  use  during  combat  missions. 
Furthermore,  as  information  concerning  the  hazards  ia  the  aviator's  cmrirsa- 
ment  was  csmplled,  It  became  evident  that  existing  items  were  net  adequate 
even  fer  routine  flying.  Prom  this  information  It  was  determined  that  the 
Army  aviater  needs  additional  protection  from  two  hazards  in  his  environment  $ 
one,  hazards  during  a  crash,  particularly  te  the  head,  and  two,  hazards  ef 
personal  Injury  duv  te  enemy  fire.  This  investigation  was  undertaken  pri¬ 
marily  te  study  these  two  hazards  and  with  intent  te  consider  ethers  that  may 
arise . 


Hsfehcda 


2.1  The  felleeirw?  soure*®  of  ««®d  in  snsdustiSS  this 

investigation: 


1.  Interested  staff  agencies  ia  the  Dapertwaat  e?  tha  tw^  «e«e 
visited. 

2.  ftintpgnt  «;«!«<««  ^orkiSs  as  srsfel^K  of  flight  safety  sal 
er-aeh  protection  wars  visited. 

1.  Orientation  flights  *frr5  Side  by  research  p5r«3ffil»l  lu  bhatolartl 
oparattonni  fixed  and  rotary  wing  aircraft  of  tha  U.3.  A  ray. 

4.  Srrrtwsjroh  tosm  personnel  attended  briefifigi  vw  present  and  future 
concept*  of  owployoani  of  Any  aircraft. 

5.  Pilots  with  coabat  experience*  vara  interviewed. 

6.  Part leant  technical  reports  vara  reviewed. 

7.  Other  aerrlcaa  and  Unit  ad  Kingdom  agendas  vara  oantaotad  (6). 

2.2  Tha  persana  vha  coaposad  tha  tea*  which  conduct ad  this  study  ara 
ass  i  gned  ta  tha  Quarteraaster  Eaaaarch  and  Engineering  Co— ad,  tha  Trane - 
port  at  ion  Research  and  Engineering  Pound,  and  the  U.8.  Army  Aviation 
Board,  CON  ARC.  The  project  was  undertaken  as  a  Joint  sffort.  The  skills 
that  vara  represented  on  this  teaa  arat  extensive  experience  in  Military 
and  civilian  aviation,  chemical  anginas ring  and  plastic  headgear  design, 
applied  psychology,  and  clothing  design. 

Subjects 

3.1  Subjects  for  tha  interview  section  of  this  study  ware  43  Amy  avia¬ 
tors  who  warm  interviewed  abort  their  combat  experiences .  All  ware  rated 
A**y  aviator*  -ith  ccsfcrt  flying  S3q?eri«*ww  is  iisrld  mr  II  and/or  in  tha 
Korean  conflict.  The  great  Majority  had  their  coahat  experience  in  tha 
So  ttah  conflict.  Sea*  pilots  whe  had  survived  recast  crashes  with  Any 
aircraft  ware  ala#  interviewed. 

3.2  Tha  sampling  was  opportunistic  since  sufficient  data  about  ths  past 
and  present  aviator  papulation  was  net  available  to  provide  any  basis  for 
a  better  coupling  plan.  In  fact  any  representative  saaplinf  plan  weald 
still  be  subject  to  tha  criticise  of  bias  since  critical  dat  a  is  not  avail¬ 
able  froa  these  who  were  killed  in  action.  Tha  saapla  eonsivted  of  many  ef 
those  conbat  experienced  Amy  aviators  present  fer  duty  at  Fort  Banning, 
Georgia,  and  Fart  Rucker,  Alabsua,  during  Sspt®£bar  1957. 


A 


4.1  Tbs  procedures  ucsd  feo  obtain  iafesrtisw  stets  ihpes  kb#  Jtealgr  -fiMAtaf* **©  .. 
are  dea&riiaii  w*m  be  reported  ter  tee  latsrslsu,  sash  auditor  fe#4  ■ 

explained  to  him  tbs  nature  of  the  subject  matter  ifor  die wseteiu  «ss/'"' 
informed  that  tbs  team  was  investigating  fact-ore  wfeich  ehoeld-  fcs  ccssidsraS 
5.U  khC  dOSip^s  Cf  crash  halsst  wu  en»r  protect  ion.  E s  «e  sssarsa  timt 
what  h--?  said  daring  fcfca  interview  would  bo  bald  In  confidence  and  reported 
anon^sottsly.  firing  the  initial  phases  of  tbs  investigation  tbe  subjects  * 
responses  to  iaaarrtaw  question®  ware  r-seordhsd  on  a  tape  recorder;  later 
written  records  were  maintained .  Subjects  were  asked  a  Busbar  of  questions 
to  identify  whim  and  where  they  had  ssparicasiaad  sesd^t  flying.  Tim?  were 
vu«m  asked  a  series  o i  questions  intended  to  provoke  reaarks  about  their 
combat  experiences  and  other  subjects  that  they  felt  ware  germane  to  ths 

topics  ef  interest.  Quest isi^a  were  asked  by  team  sasbsrs  ■»-a-g?gaa _ Sbd — —  ~ 

appondix  Includes  a  imsaary  of  the  question*  asked. 

Be suite 

”  y 

f>  - 1  Lack  c^Jiat  opsratl <*u  baa  z  a»;  own  history  and,  serious  bias  could  rewwlt 
from  sampling  '  nly  certain  phases  of  it.  In  order  to  determine  hew  represent - 
ative  the  sample  was  of  tbs  population  from  which  It  was  obtained:  the  follow¬ 
ing  analysis  was  performed.  The  period  of  hostilities  during  the  Korean  con¬ 
flict  was  divided  into  quarters  m#  a-  tally  given  to  each  quarter  in  which 
each  of  the  aviators  interviewed  rtperted  ha  "had  ojmbat  esjwrience.  The  re¬ 
sults  of  this  analysis  are  preeanted  In  Ta'51e  I.  ;  . 

TABLE  I 

THE  NUMBER  OP  INT2RV1EW  H&3P0WUWTS  WTO  WERE  FLTIK  DUEING 
EACH  QUARTER  OP  THE  KOREAN  CONFLICT  BASED  OK  3 6  /  VIATORS 


Quarter  of  Tear  1  Jan-Mar  Apr-Jun  Jul-3ep .  !  Oct-Dee 


Calendar  Tear 

1950 

l* 

12 

1 3 

1951 

U 

15 

15 

6 

1952 

4 

5 

10 

9 

1953 

10 

10 

d*» 

*  First  Quarter  qf  Hostilities 

**Laat  Quarter  of  Hostilities 


«2  tud  Rutviut  «iit*Aon,  im  »£ftn  BMssr  oi  respssdsafce  per  (#asla- 

sive  of  the  first  quarter-  of  the stion)  in  9.3*  Thor©  is  asgteia  MfM- 
soafeation  in  Use  s«ple  frea  those  phases  of  the  eonfiiet  securriaf  ^fearl*-! 
the  sss?r  and  fall  of  1950  an  the  winter,  spring,  sea  su&aar  of  1951  Mid 
ainig^  r«pras$atstion  from  the  late  fall  of  1951  th«  aintsr  sM  gprlsf 
of  1952. 

5-3  Of  the  A3  aviators  reporting  combat  hours,  16  reported  eembat  exper¬ 
ience  daring  World  War  II.  .  TMe  ospsrioaue  a§s,%t«r#4  es  to  ths-xtar  and 
type  wad  dates  of  assignment.  Two  aviators  could  sot  rmweber  tbs  assabsr 
of  combat  hours.  Thirty-six  aria  to  re  reported  flying  is  csshat  in  Korea, 
and  only  one  could  not  rseall  the .  nwdher.af  eesbst  fecss-fes-hsd-fiswa. 
ioial,  the  interview  data  represent'  a  reported  17,610  combat  hours  with 
4,830  hours  World  War  II  and  12,730  hours  in  Korea.  The  avsrags  (arith¬ 
metic  mean)  for  World  War  XI  is  349  hours,  and  that  for  stores  is  364  hoars 
per  man.  The  ore  rail  mean  is  359  hours  psr  man  per  conflict .  All  distri¬ 
butions  ait)  poai+iv-’y  chwri  with  sadiaiu  close  to  300  hours.  The  great¬ 
est  number  of  hours  reported  for  any  individual  in  any  given  coafliot  was 
900  hours;  the  least  ten  hours. 

5.4  Another  asps at  of  ovsrall  sampling  is  tbs  sample  of  aircraft  that  is 
covered  in  the  data.  The  number  of  pilots  reporting  combat  experience  la 
sach  of  the  seven  Amy  aircraft  is  presented  in  Table  EC. 

TABLE  H 


E3R  OP  PILOTS  15  A  SELECTED  SAMPLE  OP  43  PILOTS  HKPOKTIMG 
CiCKBAT  EXPiSOTICB  HI  BACH  OP  SE7SI  ABUT  AIRCRAFT 


Aircraft 


L  -  4  15 

L  -  5  19 

L  -  16  11 

L  -  17  10 

L  -  19  33 

L  -  20  5 

H  -  13  7 

<v 

Armor  Protection:  An  analysis  of  tbs  questions  asked  (see  appendix)  per¬ 
taining  to  protection  from  enemy  fires  is  prsseatsd  in  Table  II  and  Figures 
1,  2,  and  3.  In  interpreting  this  data  it  mast  be  r«s»ub*rad  that  the  pre¬ 
viously  mentioned  biases  and  in  addition  those  biases  due  to  the  activity 
of  respondent's  memory  are  present. 


Saall  Anas**  66%  6*>% 

Fragmentation**#  77%  26% 


*  Includes  only_thoaa_felts_efeleh_!iiS@..e#fiBlled-l^'  .aviators  isisrvissad. —  ■■- 
**  Includes  single  round  hits  up  to  and  including  51  caliber. 

***includes  all  larger  rounds  capable  of  frapMn&ing  or  fragments  thereof . 

Percents  reported  are  at  pilots  reporting  fire  encountered  or  hit  re¬ 
ceived  coa pared  to  all  interviewed. 

5.6  Fires  encountered  were  defined  aa  those  fires  which  the  aviator  re¬ 
ported  as  being  directed  at  M«  aircraft .  Hits  received  are  defined  as 
those  which  left  evidence  on  hie  aircraft,  detail  anas  a*«  to  incl*id<>  sin¬ 
gle  uisaile  rounds  up  to  and  including  51  caliber.  Fragmentation  Includes 
rounds  of  larger  caliber  and  fragments  fra  various  rounds  Including  both 
anti-aircraft  and  artillery  or  uortar. 

5.7  Figures  1,  2,  and  3  depict  the  location  end,  to  sene  extent,  the  dam¬ 
age  received  by  the  aircraft.  Only  those  hits  about  which  the  aviator 
could  recall  enough  information  t  o  males  an  accurate  plot  are  reco  i  .d. 
Therefore,  here  again  the  selectivity  of  human  memory  is  operating.  Al¬ 
though  the  aircraft  depicted  is  of  the  L-19  type  in  a  normal  flight  atti¬ 
tude  the  actual  hits  were  received  on  all  of  the  previously  mentioned  fixed 
wing  aircraft  types  and  the  aircraft  were  frequently  in  a  climb,  bank  or 
dive  attitude  whan  hit.  Figure  1  depicts  hits  received  at  altitudes  below 
one  thousand  feet  above  the  terrain.  Again  small  arms  are  defined  as  up  to 
and  including  51  caliber  rounds.  It  is  interesting  that  all  of  the  hits 
reported  for  this  altitude  range  including  those  upon  which  information  was 
too  incomplete  to  permit-  plotting  were  small  arm  hits.  Figure  2  depicts 
those  hits  reported  between  1,000  and  5,000  feet .  Hers  there  la  a  mixture 
of  the  types  of  fire  received  and  the  angle  of  penetration  of  direct  fixe 
is,  as  to  be  expected,  more  nearly  vertical.  Figure  3  depicts  hits  at  al¬ 
titudes  over  5,000  feet  above  the  terrain.  All  of  the  hits  depicted  and 
reported  at  iheae  altitudes  are  of  the  larger  caliber  anti-aircraft  variety. 
This  Is  quite  reasonable  as  this  is  a  long  distance  for  a  rifle  and  beyond 
the  tracer  burnout  for  larger  aachisw*  guns. 

5.8  Thus  there  seems  to  be  a  relationship  between  altitude  and  type  of  hit 
received.  Hovuver  this  relationship  may  not  be  a  simple  one.  The  character 
of  any  arssd  conflict  changes  as  it  develops.  To  Investigate  if  such 
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All  SMJttl 

AStm*  Pina 


ALTITUDE 


FIGURE  1 

Figure  1  it  a  composite  of  the  hits  which  were  reported  at  altitudes  below 
1000  feet.  The  figure  illustrate*  only  those  hits  about  which  respondents 
could  recall  enough  information  to  permit  accurate  plotting.  Ql  A  9  mm 
rifle  projectile  entered  here,  came  through  the  pilot’s  right  hip  and  came 
out  his  left  shoulder.  The  right  leg  was  paralyzed. 


SO  mm 


40  mm 


1090  -  5000 


FIGURE  2 

Figure  2  is  a  composite  of  the  hits  which  were  repotted  between  the  altitudes 
of  1000  and  5000  feet.  The  figure  illustrates  only  those  hits  about  which 
respondents  could  recall  enough  information  to  permit  accurate  plotting. 

A  fragment  from  this  hit  injured  the  right  forearm  of  the  pilot.  ©  This  hit 
took  off  the  right  wing.  The  pilot  and  observer  were  both  hit,  the  pilot  on  the 
right  side  of  the  head,  the  observer  in  the  face  and  head.  Both  occupants  had 
to  parachute  to  safety.  ©  This  hit  caused  the  pilot  to  receive  small 

fragments  in  his  hand  and  heel,  the  observer  received  about  40  small  pieces 
in  his  lower  back.  ©  This  hit  caused  the  pilot  to  be  Wounded  in  the  left 
leg,  He  lost  consciousness  and  the  o&terver  flew  the  return  mission. 


Over  5000  ft 


FIGURE  3 

Figure  3  is  a  composite  of  the  hits  which  were  reported  at  altitudes  hove 
,*•'000  feet.  The  figure  illustrates  only  those  hits  about  which  respondents 
could  recall  enough  information  to  permit  accurate  plotting  .  From  this 
the  observer  was  killed  and  the  pilot  wounded  in  the  head  and  arm.  The 
pilot  was  forced  to  parachute  to  safety. 


changes  may  have  affected  the  velatieaahip  between  altitude  ted  hits  a 
fi’-et  versus  last  half  of  conflict  hyps  sf  analysis  us*  p *rf«r»s»4  <m.  43s# 

•  hit  and  alt  Hurts  data,  Those  hits  reported  br  pilot#  serving  dariag  fetus 

first  fire  quarters  ='f  the  Korean  ccmf.''lct  ara  eaaparad  to  hits  reported 
by  pilots  serving  during  ths  la*t  five  quarters  of  that  conflict.  Bde 
,  'lata  j,s  p-  esented  In  Figure  4* 

5.9  Tli#  difference  ir*  altitudes  at  tihleh  nilata  repm-tM.!  hits  dari eg  tfed 
early  and  later  periods  of  the  Kor-sen  conflict  in  preaenisd  i®  Figure  i,» 

During  the  later  period  of  the  conflict  hit#  occurred  at  aighar  oltitudaa. 

Hie  differences  were  evaluated  statistically  with  the  hatin-Spltsny  U  “ait.. 

The  differences  were  significant  bsyend  the  ,05  levsl.  Hcerewar,  the  fact 
that  no  f ragssr.tati  on  hits  vara  reported  during  tit#  first  period  baa  easily 
make  this  spaa  far  sisiatarprstatiew.  -  -It  le  .*enerell^  -taax^  nstfei- ■ 

aircraft  weapons  be  cans  more  readily  available  to  the  enemy  far  empieyu wt 
in  forward  area#  a#  the  Korean  ccaifliot  progressed.  Therefore,  It  la  a 
matter  of  question  as  to  what  are  cause#  and  what  are  effect#  in  this 
three  way  i  elationahip  of  tin#,  altitude  and  typ*.  of  hit  received.  However, 
that  there  was  a  relationship  between  altitude,  regardless  of  the  aviator's 
reason#  for  o hanging  it  and  ths  type  of  hit  received  1#  quite  apparent 
frees  Figure  4.  This  information  can  be  used  in  evaluating  the  aviator's 
reasons  for  selecting  a  particular  altitude  during  a  combat  Mission  sad 
therefore  be  of  help  in  determining  the  type  and  extent  of  the  hasard  for 
which  protection  nay  be  designed. 

5.10  Another  type  of  information  that  is  useful  in  detendnlag  combat 
haaarda  is  what  types  of  field  expedients  have  been  used  by  Aray  aviators 
to  protect  themselves  in  past  combat  operations.  Consideration  of  these 
factors  may  tend  to  increase  the  acceptability  of  an  end  item  by  giving 
sore  assurance  to  tbe  user  that  it  is  accomplishing  or  will  accomplish  its 
function .  Of  the  43  pilots  who  were  interviewed,  26  gave  affirmative 
answers  when  asked  if  they  had  ever  used  any  type  of  field  expedient  as 
protection  from  enemy  fires  (aes  appendix).  All  of  the  expedient#  mentioned 
were  intended  to  give  protection  to  the  se*t  area.  Three  of  the  expedient# 
mentioned  covered  floor  area  in  addition  in  the  sent.  Fourteen  indicated 
they  had  used  uiateriala  from  flak,  suits  or  armored  vests  and  12  had  used 
other  materials,  ranging  from  p, •  #s  of  armor  plate  and  stove  lids  to 
sponge  rubber.  Following  the  -i  line  of  questioning  nine  aviators  Made 
comments  generally  favorable  t.-  *•  •  .otectire  vest  and  tight  aade  cowmen ta 
generally  unfavorable  to  the  use  of  a  protective  vest.  Sight  aviators  aade 
comments  relevant  to  the  armoring  of  the  individual  or  the  aircraft,  four 
advocated  armoring  the  aircraft,  two  thought  the  Armor  should  be  on  the 

mac  and  two  believed  there  vis  no  requirement  i»  armor  either  the  nan  *r 
the  aircraft.  la  all  cases  the  aviators  expressed,  a  concern  over  the 
weight  of  the  proposed  protection  and  the  effect  of  this  weight  on  the 
rirc raft  performance. 

t  .  5.11  Finally,  hits  to  either  themselves,  or  passengers  ware  reported  to  have 

t  occurred  to  nine  persons,  Ths  lecatiersof  tbs".*  hits  are  pras-sntsd  is>  Table 

■  17.  This  table  suffvrs  from  the  unavailability  of  data  from  aviators  killed  la 
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action,  fh©  death  reported  was  of  an  observer  riding  wikis  ms  @f  the 
pilots  interviewed,  four  ®f  the  nine  »»  washed  fey  ssmll  am® 

s»d  five  by  fragmantg. 

TABU  IT 

?ib  mmM,  i&Gkfim  cr  mm r  to  db 

FS&SOiiS  Wnunuaii  IS  aw;  AStCSulFE  . 


•  ,v- 

v  * » *  ■  ^  t,a*’iV' .;,t  ;•  -‘N 


1 


Area  of 


Head 

Upper  S*v_rewity 
Thoracic  rren* 
Buttock®- 
Lower  Mxfcrewity 
Death 


5aall  Aras 

1 

1 

1 

—  Z  ' . 

3 


UK 


-a 

A 

T 

J 
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5 .12  Crash  Protection:  Another  area  that  waa  Investigated  ««  a  sonree  ef 
hasard  to  the  Arey  aviator  waa  the  crash  wTiientnti  The  seeps  of  this 
investigation  was  Halted  to  head  protection.  However  it  suet  be  kept  In 
mind  that  any  protection  offered  by  a  crash  belmt  type  of  equipment  con¬ 
stitutes  enly  a  part  ef  what  has  bean  tsrasd  "crash  worthiness". 

$.13  Prsliainary  talks  highlighted  tba  head  an  a ' particularly  vulnerable 
part  ef  the  anatomy  during  an  aircraft  orach  and  during  the  interviews  the 
subject  was  pursued  further.  Avlatore  were  asked  to  state  a  preference  for 
crash  or  ballistic  protection  by  answering  a  hypothetical  question.  The 
question  was;  "If  It  weft  possible  to  neks  a  halhmt  that  only  proteotsd  you 
f row  aneoy  fires  or  one  that  only  protected  frem  the  hasarda  of  a  crash, 
which  would  you  prefer?"  KLghty-five  percent  answered  they  would  prefer 
crash  to  ballistic  protection,  11  percent  answered  they 'preferred  ballistic 
to  crash  protection  and  four  percent  insisted  that  they  felt  that  there  was 
no  need  for  a  helmet  for  the  Arwy  aviator. 

5.14  The  number  of  pilots  interviewed  who  had  crash  experience  was  rather 
small,  consisting  of  only  four  aviators,  as  the  study  group  was  primarily 
interested  in  getting  combat  information.  Ho  pattern  of  injury  could  be 
established  from  thee#  four  reports.  However,  when  larger  numbers  of  ac¬ 
cident  a  are  analysed  a  pattern  of  injury  does  emerge. 

$.15  The  sources  of  information  furnishing  data  on  larger  samples  ef  air¬ 
craft  accidents  are  both  secondary  sources.  tee  is  the  U.S.  Army  Board  for 
Aviation  Accident  Bsse&rch  (l),  the  ether  is  the  Aviation  Crash  Injury  8s- 
aearch  of  Cornell  University  (3). 
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Th«  division  of  ?h#  head  which  was  used  in  the  sits  of 
reported  in  Table  V. 


TABLI  ? 


THE  PiSCBfT 

of  k  ammM  m  139  mmvfm  op  m sfr  mu  (Mass 

an*. u  auaTAnsRg  iSAS  uiJU&ISS 

93%  Ctafiissc®  Lisits 

uXu «  WA 

Upper 

Upper  Posterior 

4 

1 

ID 

Upper  Anterior 

45 

32 

57 

Lower  Posterior 

10 

5 

21 

Lower  Anterior 

42 

23 

« 

Ttm  of  Inlurv 

Fracture 

13 

8 

27 

Concussion 

37 

25 

49 

Broken  Reck 

5 

2 
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A  report  of  the 

Cornell  Aviation  Crash  Injury  Research 

contains  the  infer- 

sit  ion,  that  of  300  survivors  of  crashes  in  light  aircraft,  with  each  nr> 
vivo r  injured  to  bows  extant  and  with  aaoh  haring  worn  a  safety  bait,  33 
percent  sustained  injuries  to  tha  haad.  The  head  is  reported  aa  tha  meet 
injured  body  area.  The  report  also  states  that ... "dangerous  head  injuries 
are  sustained  by  nearly  eighteen  percent  of  survivors* . . .Thia  Inf  onset lea 
evoked  enough  interest  so  that  the  teas  made  a  separate  analysis  of  the  re¬ 
cords  of  tbs  Crash  Injury  Research  in  an  effort  to  locate  the  site  of  the 
injury  to  the  head.  An  analysis  of  this  data  is  presented  in  Table  ?.  The 
four  sites  on  the  head  were  determined  arbitrarily  by  dividing  tha  head  aa 
illustrated  in  Figure  5- 

5.1*  A  sianary  of  head  injuries  ef  Amy  personnel  involved  in  crashes  of 
krmj-  aircraft  during  tha  first  two  quarters  of  calender  1957  were  analysed 
in  the  saw  manner  as  the  Crash  Injury  Research  Data.  Where  sufficient  data 
waa  available  to  permit  plotting,  the  proportions  computed  for  site  of  in¬ 
jury  fell  within  the  confidence  limits  given  in  Table  7.  The  moord*  of  the 
U.S.  Amy  Board  for  Aviation  Accident  Research  reveal  that  daring  the  first 
two  quarters  of  1957,  69  persons  were  injured  in  Amy  aircraft,  43  receiving 
injuries  to  tbs  head.  During  tha  sane  period  there  were  26  fatalities,  of 
these  fatalities  18  sustained  head  injuries .  Autopsy  reports  indicated  that 
two  died  of  head  injuries  alone  and  indicated  that  in  three  other  fatalities 
the  cause  of  death  may  have  been  due  to  a  head  injury.  During  this  period 
100  percent  of  tha  rotary  wing  occupants  who  had  shoulder  harness  available 
to  than  were  wearing  them  when  they  crashed.  Seventy-eight  percent  of  the 
fixed  wing  pilots  who  had  shoulder  harnesk!  available  were  wearing  their  har¬ 
ness  when  they  crashed.  Reports  indicate  that  shoulder  harness  are  not  in¬ 
stalled  in  all  aircraft.  In  order  to  give  a  more  general  picture  of  the 
situation  over  a  longer  time  period  a  smssry  ef  Army  crash  data  far  195« 
and  the  first  half  of  1957  is  presented  in  Table  VI. 
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3.S.  ASGT  FUS  AM*  SGfAIx  WWG  kWG&t&f  Mtk  «St 

1956  AM)  FAIT  O'  1957 


So*feer  of 

Stasher  of 

iteabos*  of 

Swsfesr  of  Fatal 

Tear 

laiuries  & 

ta4  laiarlwa 

Fined  Hiae 

1956 

12 

1? 

Id 

§ 

1957* 

12 

27 

1 9 

$ 

«..v  <n«4  -i 
tHiv  Tvmu. 

24 

44 

j? 

16 

Notary  Wins 

1956 

17 

26 

16 

5 

1957* 

6 

10 

5 

3 

Sub  Total 

23 

36 

21 

8 

ffr«^d  Total 

47 

80 

56 

ninn 

*  Through  21  Jan*,  1957 

**  13  occurred  la  aon-surrivable  crashes  ud  11  in  crashes  which  ware 
survirable  if  suitable  headgear  had  teea  worn  (a*  reported  07  the  0.8. 
Amy  Board  for  Aviation  Accident  Research) 


5.17  Although  a  need  for  head  protection  as  such  nay  be  established,  pro¬ 
tection  is  still  a  general  crash  worthiness  problem  calling  for  optima* 
balaacs  between  the  ahawaetarlstice  ef  the  aircraft  and  the  protection 
provided  the  nan. 

S.lfl  :'ilj»’As#  gaeayrig;  .  ffe*  probleas.ef  aoiss  is  a  siiiiary  eseirosasst  STS  - 

wlda-apread  and  prosd.se  to  bacons  even  nore  conpillcsted  in  the  future  a a 
the  equipment  that  soldier*  nasi  operate  beconeS  rare  powerful;  la  this 
respect  the  Anqr  -aviator  is  net  **  exception  although  there  are  certain 
unique  characteristics  in  his  acoustical  anvironneat .  Sot ary. wing  air¬ 
craft  probably  prssact  tha  greater  problen  as  far  as  salient  sols*  level 
is  concerned.  Table  Vin  Illustrates  the  overall  sound  level  in  several 
Any  helicopters  as  obtained  frost  several  secondary  sources  (2,  7). 

5.19  As  the  date  were  not  all  collected  by  the  sans  organisations  there  is 
no  guarantee  that  the  ism  net  hods  were  uewd,  therefore  tha  data  should  not 
bs  used  as  a  comparison  between  aircraft  but  only  te  i'll ust rats  the  high 
overall  nois*  level  in  all  the  aircraft  studied.  1%  it  also  of  interest 
that  band  analysis  of  tha  solas  of  these  aircraft  places  the  pasha  lit  sowed 
pressure  level-  at  frequencies  Seise  1000  cycles  par  sacosu.  This. is  the 
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*BB  0.002  Bynes/sn^ 


H  -  13 
H  -  19 
H  -  21 
H  -  25 
H  -  34 
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5.20  The  feet  that  temporary  hearing  loeeee  can  result  free  noise  level* 
encountered  in  Amy  helicopter*  .1*  indicated  by  the  work  of  the  Surgeon  of 
tho  U.S.  Amy  Aviation  School  (5).  In  hi*  study,  which  investigated  noise 
in  the  H-37  aircraft  end  various  methods  of  attenuation,  the  subjective 
method  was  used.  The”*  Investigations  indicate  that  an  exposure  of  approx¬ 
imately  three  hour*  in  the  cargo  deck  of  an  H-37  helicopter  with  unprotected 
ears  can  result  in  generalised  auditory  fatigue  with  a  moderated  decibel 
loss.  ..,  The . investigation  indicate*  that  a  "well  fitted”  crash  helmet  dose 
much  to  reduce  this  lose.  However  there  is  earns  indication  that  this  la  not 
an  all  or  nothing  type  of  problem.  That  is,  it  nay  not  be  desirable  to  Just 
impose  all  available  attenuation  around  the  aviator's  earn.  All  ef  the  pi¬ 
lots  who  were  asked  if  they  felt  that  they  used  aircraft  sounds  in  flying 
indicated  that  they  did  so.  They  indicated  that  elimination  of  all  aircraft 
noises  would  be  undaalrable.  They  also  indicated  that  them  were  t  ines  when 
the  aviator  wanted  to  hear  more  of  what  goes  on  about  bin  and  other  tines 
when  he  would  want  to  hear  less. 


Discussion 

Ballistic  Protection 

6.0  The  tsea  waa  net  aide  to  secure  information  with  which  to  compete  a 
saiiahle  satinet*,  ef  the  eaaosara  of  A bs  aviators  to  msmar  fires  aau  aa 
estlaet*  of  the  effects  of  this  fir*  for  any  particular  conflict.  Thi*  a* art* 
that  quantified  information  on  the  extent  of  the  hasard  faced  by  Amy  avia¬ 
tors  during  combat  which  nay  be  balanced  against  the  cost  In  weight  of  pas¬ 
sive  protective  devices  against  snesy  fires  cannot  be  preseeted.  Therefor* 
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Susy  dissuasion  mi  protective  devir}*s  or  araor  features  dieteseM  1*  -mb*' 
tieaagt  ttbj3s  s  aged  fev  pv&tssilag  4fe»  nflri*fe«r-#y*M»  xMjy  fis**"  ^‘•■-‘g  J"” 

satsfeiigfesd  ■apua  criteria  otfesr  ilka  tfes  ifif'&reatieii  is  %Ms 

report.  •  ’■ '?  ■ 

6.1  The  results  in  the  ballistic  protesfeiea  seehien  isSicst©  that  &  smbi- 
ileasliip  exists  bsfcvwu  altitude  md  type  of  bit  received .  tinis  iniernatioa 
»w  be  of  cassi^rahls  ass  in  sssassias  **-?  r^lT-t.'r?  dE^sre 'ef  firs#  li  o*e 
considers  the  factors  influoaoiag  as  aviators  eclectics  of  altitude.  Confin¬ 
ing  tie  die  cue  a  loo  to  the  selection  of  altitude  os  a  eeabat  aitaian,  the 
.fastest  involved  ever 


1.  Ferforsancs  characteristics  of  the  aircraft, 

2.  Prevailing  weather  conditions, 


3.  Terrain, 


4.  Ratura  of  the  nieeion, 

5.  Weapons  available  to  the  enn mj. 


6.2  The  first  factor  is  fairly  constant  although  It  la  affected  to  acne 
degree  by  the  second  and  third  factors.  Ivory  aircraft  has  limitations  In 
tens  of  lte  rate  of  plinb,  spaed,  and  ceiling  whi  oh  ave  very  gsraaas  to  a 
pilot's  altitude  selection.  These  considerations  are  affected  by  weather  in 
that  air  density  affects  the  performance  of  the  aircraft .  Also  the  terrain 
affects  altitude  selection  is  conjunction  with  aircraft  performance  in  that 
the  aviator  wishes  to  be  able  to  clear  obstacles  with  a  margin  of  safety 
within  the  performance  capabilities  of  hie  aircraft.  Weather  inf  lassoes  this 
dsclelon  In  that  visibility  of  the  terrain  will  guide  bin  la  how  aneh  of  a 
safety  factor  he  will  demand  to  dear  obstacles .  The  nature  of  the  nlsslea, 
usually  results  in  preferences  for  certain  altitudes.  For  ample,  nany  of 
the  nissions  assigned  to  Anay  aviators  have  a  surveillance  type  requi resent. 
This  sssas  that  is  order  to  ooscssplish  his  sissies  the  aviator-  aaet  peieot  an 
altitude  that  is  lew  enough  to  distinguish  ground  detail  and  high  enough  to 
see  «  large  enough  area  at  one  tine.  Weather  and  terrain  influence  this  de~ 
cision  in  that  both  influence  visibility. 


6.3  Last  but  not  least,  tbs  weapons  available  to  the  msy  Influence  this 
altitude  selection.  The  pilot  will  attempt  to  conbine  all  other  factors  and 
also  try  to  find  an  altitude  which  will  allow  hi*  to  accoaplish  his  adseica 
-where  -the  enemies'  weapons  are  least  effective. 


6.4  Of  these  five  factors  it  is  assumed  that  during  both  the  early  and  late 
periods  o?  the  Korean  conflict  the  first  four^  performance-  of  the  'aircraft-, 
prevailing  weather,  terrain,  and  the  mature  of  the  nissioa,  varlbd  nor*  or 
less  in  a  raadoa  way  within  the  same  Units  of  possibilities.  Therefore  it 
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selection. bstsrsea  tits  tm  ssurisds.  2s  saasselag  the  rsle-ef'  tbs-  #i#l»fe“-  •  — - 
factor,  th#  weapons  available  to  the  -Bssaqf,  tte  follesi^j  SSSSidsrg&S^e© 

ere  rslevnst. 

1.  During  the  Korean  conflict ,  heavier  ftafct-alroraffe  fes-  _.- 

css?  mars  av&ilsbld  to  tho  eaasy  far  ssg&ajsoais  is  forward  sr»«s  duuriftg  the 
lattes?  period  of  the  conflict ,  - 

2.  Snell  ms  firs  ere  more  effective  at  losar  altitude#  «sd  tekr 

natl-aircraft  firas  era  aors  «£f estiva  areisst.  at  M-w-  slfcitrf =3 . 

3.  the  averse#  hit  altitude*  xor  the  second  half  of  the  acres*  com- 

flict-is  _!sje_th#  e*r jrl-L—  sg^lr  :  ‘  ”  ~ 

6.§  Keeping  these  factors  la  nisd  the  question  i*  asked,  why  did 'arUtesw 
Increase  their  sdesioa  altitudes  when  the  mammy  had  available  More  bs&vy 
anti-aircraft  veapons ?  Would  it  not  seen  logical  that  they' were  selecting 
an  altitude  at  which  the  •  Rentes*  weapon*  were  nor*  effective?  Or  Slight  it  be 
that  as  aviators  beesae  more  aware  of  the  losses  incurred  through  snail  amt 
fires  at  lower  altitudes,  that  as  the  enmsy  increased  his  email  arms  1 ires  as 
he  realised  that  these  lew  i lying  aircraft  were  vulnerable  to  snail  arms  .  ■ 
fires,  that  the  aviators  chose  to  take  their  chances  at  higher  altifcudas  with 
the  heavier  caliber  weapon*.  In  the  future,  the  trend  towards  lserotMSftd  use 
of  electronic  surveillance  and  electronic  guidance  and  fire  control  will  ' 
probably  reverse  these  odds  for  the  aviator  and  force  hUt  to  select  altitudes 
which  are  quite  low  in  order  to  get  in  the  altitude  range  where  electronic 
systems  lose  reliability.  It  is  concluded  that  this  lower  altitude  rang# 
will  still  be  as  area  where  snail  am  fire*  will  present  a  considerable  has- 
ard  to  the  Amy  aviator. 

6.6  What  effect  does  this  have  on  the  type  of  protective  equipment  the  'rvA- 
ator.  will  neod?  The  major  difference  between  small  in*  fires  and  fregaentihg 
rounds,  as  far  as  the  protective  requirements  ar*  concerned,  are  the  rolatxvd 
energies  ! »v»>lved:  lbs  gall  arcs  have  =srs  kinetic  zs~rgjr-m*  »«*/  «jn*  Gen¬ 
erally  of  greater  mass  and  usually  have  a  velocity  on  impact  equal  to  or-' 
greater  than  fragments.  To  provide  effective  protection  against  saall  ar»s 
an  armor  of  greater  weight  than  the  light  weight  exclusively  textile  tenser  is 
required.  For  example  amor  to  defeat  30  caliber  ball  aasranition  at  ops  ra¬ 
tional  ranges  is  approximately  seven  tins*  heavier  than  the  textile  usior : 
used  against  fragpsato  only.  Armor  for  protection  against  small  arms  proba¬ 
bly  would  beat  be  a  combination  of  textile  materials  and/or  materials  having 
greater  rigidity.  Because  of  the  nature  of  these  materials,  i.s.  their  ri¬ 
gidity  and  weight,  it  would  not  be  feasible  to  place  the  material  oa  the 
aviator's  body.  To  do  so  would  interfere  with  the  movements  of  the  operator 
to  quite  a  large  extent. 

6.7  Taking  these  factors  under  consideration  and  also  considering  the  weight 
restriction*,  the  patters  of  fires  received  and  body  doMSgs  resulting  it  Is 
felt  that  ballistic  protection  capable  of  protect  lug  from  snail  area  fires 
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m  ist-egral  part  ef  the  protection  is  all  eirerafi  iMsls  say  ha 

flcsss  in  eosfart , 


Crash  Frrtertfoa 

6.S  71 w  r@»«iis  indicate  east  fehvre  Is  a  real  M«d  to  give  geverter  gret'et- 

felon  to  the  aviator's  head.  It  la  bslisv&d  that  ihsrs  are  few  is  waioft 
tb#  fisdlsgs  ©f  this  report  caw  tele  is  thin  eras.  Ia  the  first  »*««■  as 
awalysis  of  site  of  injury  data  lgdlcatsa  tfe*  fa##  to  fas  fete  asst  fragugatly 
injured  area.  Frsa  inspection  eadeiiag  helawts  do  art  seas  to  proelda  ads- 
quats  ppatsf.iion  frcsa  iipartiag  objects  la  facial  areas.  Altfr&ugfe  the  Xessr 
face  my  sustain  relatively  jodtp  dusage  than  fetes  rest  ef  th£  Uaad  without 
fatal  multi,  such  dwsage  dees  res  nit  la  a  loss  ef  Owasciwunssss  during  and 

shortly,  after.  a_eraah-ssd  say -provost  -eertafBss.s~frsii  takleg-felgsljractica - 

which  would  prevent  a  rather  minor  crash  frsa  becoming  a  aero  iwiou  om, 
e.g.,  svacaafeiow  afiar  water  ditohlags,  • valuation  before  a  fire  occurs,  efeo. 
Therefore  it  ia  concluded  that  wore  protection  ia  accessary  for  tin  facial 
area. 

6.9  A  second  application  ef  the  result*  of  this  study  ef  head  injury  weald 
be  to  attsaqd  to  reduce  the  ertont  of  brain  d imago.  Wien  the  Inman  hand  la 
decelerated  ia  an  aircraft  crash  two  things  nay  happen.  First  the  skull  can 
bo  Injured  from  the  ootnide  fay  inserting  against  objects.  Mach  research  baa 
bean  done  and  ia  continuing  to  be  dm*  in  this  area  (4).  Seoondly,  the  teowaa 
head  should  not  be  considered  as  a  solid  object,  bat  rather  a  fairly  solid 
case  with  a  very  sensitive  organ  fleeting  in  it.  Therefore  whan  the  head  1# 
decelerated  over  a  short  period  of  tins  serious  daaage  osa  occur  inside  the 
■hull  while  the  outside  rewains  completely  intact.  It  ia  suggested  therefore 
that  research  on  the  effacta  of  daoaloratlon  and  brain  damage  bo  investigated 
to  eee  if  it  ia  feasible  to  rodnoe  this  deceleration  during  orashas  to  limits 
where  damage  will  not  occur.  Such  information  will  furnish  guidance  for  do- 
oislona  ou  whether  such  deceleration  redaction  is  possible  through  helmet 
design,  the  design  of  areas  in  the  aircraft  likely  to  be  struck  by  tbs  bond, 
and  head  ’motion  controlling  devices.  X 

Folse  Hazards  j  -i 

6. IX)  The  results  os  noise  hazards  indicate  that  the  aviator  who  flies  rotary 
•wing  aircraft  certainly  needs  rams protection  from  tbs  acoustical  environment. 
However,  it  ia  felt  that  placing  all  the  available  attenuation  into  am  Army 
avlator's  helmet  esy  net  be  the  solution  fee  the  problem.  The  feet  that  all  of 
tha  aviators  .  asked  indicated  that  they  need  acew  auditory  reference  to  fly 
Hakes:  such  an  approach  questionable  for  tbs  following  reason.  Bven  though  the 
present  state  of  technology  would  not  permit  a  complete  dampening  of  sound  at 
tha  aviator's  ear,  a  hairnet  with  attenuation  characteristics  that  would  give 
naylWBw  available  protection  in  tbs  noisiest  of  krmr  aircraft.  «**y  r*dacc 
listened  to  sounds  is  a  less?  noisy  aircraft  to  a  point  that  would  make  the 
aviator's  task  wore  difficult  end  hazardous,  it  in'  fait  that  an  answer  te 
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this  prebles  coaid  b*  found  fey  »;y ■?!!?*”» ..  SK?  SJ^KSSTTST’ 

as  analysis  is  del arsis©  if  ite&rs  are  critical  frsqssssciss  aMuh  pilst#  two 
srd  ft?hisi  their  i*Tr#l#  are  in  dif  :&r«»fe  sirsrafi*  Th*  attestation  character^ 
inilcs  could  iibsa  b*  balanced  eg&insi  thee*  y«M»d.rwBBH%g.  32*2*$?,  sssh 
renearch- would-' be  quite  Costly  &®d  list  consuming.  ;  A  iSbesNiri  afpross ir  Wes*14 
fee  to  provide  &  ssihod  of  of  the  amount-  of  abttsS&abioii,  nr  *’  fey- 

pasn  of  attest  irs*  which  ths  avlatsr  as*  ss*.  W  suit  his  reqairnKaavS . 

?Ms  adjustment  wsia  also  s«Jc«  it  ss^isr  for  feds  to  psrfos*  hi M  jptraad  role 
without  removing  his  hsls&t,  k  third  apgnmmah  would  be  to  provide  ftH  p3s~' ' 
eible  ttiisssaaiioa  and  eg#  if  it  affscis  tS»  flyiag  parfcrriaKrto  of  avint«?-rw 
flying  all  arailabls  types  of  aircraft. 


6.11  The  aviator®  who  war®  interviewed  want  not  restricted  is  the  cnwirti 
that  they  could  Make.  Far  instance,  Many  of  the  avlatoro  were  concerned  a- 
bout  the  weight  of  any  proposed  helmet.  Thi*  in  a  problem  that  In  recognised 
by  developers  here  and  in  Great  Britain.  However  the  weight  of  an  item  is  a 
difficult  thing  to  quantify  la  an  interview,  mo  no  specific  developnent  gnld- 
aaoe  oan  be  given  from  the  data  Obtained.  There  are  two  aspects  to  the  weight 
problem.  First  there  la  the  problem  of  total  weight  and  secondly,  the  problaa 
of  how  this  total  weight  la  distributed.  It  la  felt  that  this  problaa  can 
best  be  answered  by  experimental  studies  which  would  provide  design  engineers 
quantified  data  relating  wex  it  and  weight  distribution  te  the  performance  of 
the  wearer.  Thus  they  would  have  a  quantified  criterion  against  which  to 
evaluate  their  designs. 

6.12  In  conjunction  with  helmet  design  meet  aviators  also  indicated  that  there 
was  a  need  for  sons  type  of  glare  protection  device  sqch  as  a  transparent  eye 
shade  which  could  be  pulled  down  or  pushed  up.  The  aviators  also  felt  that 
coamunicatlon  equipment  should  be  integrated  Into  the  headgear. 

6.13  Filets  were  asked  how  they  felt  the  bead  gear  should  be  issued  and  almost 
all  felt-  it  shcsld  be  issrssd  sa  a  yvimuaal  issue  basis,  it  should  be  noted 
that  none  pilots  felt  that  crash  bslnet  protection  was  not  necessary.  Upon 
further  questioning  it  was  determined  that  those  aviators  who  felt  that  the 
helmets  were  not  necessary  also  felt  that  the  head  was  such  less  vulnerable  te 
crash  Injury  than  the  data  would  indicate.  It  is  felt  therefore  that  helmets 
fer  aviators  should  be  introduced  with  some  type  of  training  prograa. 

6.14  In  addition  to  the*©  consents  others  were  Bade  in  more  general  areas. 
Sevan  of  tins  aviator*  interviewed  node  statements  indicating  that  present  fly¬ 
ing  clothing  Is  inadequate.  They  indicated  that  it  wax  inadequate  as  to 
weight  or  protective  characteristics  and  that  the  pocket  placement  was  not 
adequate  fer  accessibility  when  they  are  strapped  late  «a  aircraft  seat.  (Sold 
weather  requirement s  were  mentioned  as  a  particular  problem.  Two  ether  items 
of  equipment  were  mentioned  that  are  worthy  ef  particular  mote.  Ctea  was  air¬ 
craft  scats  which  were  criticised  as  net  being  comfortable  enough  and  another 
w*e  the  insulated  boot  which  was  criticised  as  not  having  enough  "fool"  to  bo 
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as  acceptable  part  of  flying  gear. 

1.  that  the  afoblaag  oatliaed  la  this  re»»*-i  ns*  OM^l*t#r9d  S»  ffssfcars' 
haXnet  sad  bed?'  areer  desi^„ 

2.  fftsi  gall  iT5E3  bsllistlc  prctsctir-s  b-e  iasofveraeeu  ib  *ay  asrswir 
that  isay  bs  davsalopsd  far  the  ftrsfe*  aviator  if  tbs  bsssL  for  pr*t«wtl©«  is 

established. 

3.  That  the  Irasy  aircraft  seat,  restraining  devices  mad  aviator's 
clwthiiig,  including  his  parachute  aad  survival  kit,  be  laveaiigated  as  a 
iifnn^k  %&  provide  cmpsiibiliiy  ostussa  the  varieae  !•>«■»  of  eqaipseni,  host 
balance  of  amor  protaction  for  personnel  aad  norgr  absorption  daring  a 
crash. 

4.  That  hsad  pro taction  for  aviation  arashss  ho  dsvolopsd  aad  provldod 
kmj  aviators,  such  prot action  to  iaolmda  s  taolaot  designed  for  tbs  Anqr 
aviator.  That  tha  ha  Last  designed  provids  protoofeloa  to  tha  facial  aroa  to 
an  extant  that  Mill  roduco  coacussloa. 

5.  That  monarch  be  Initiated  to  dstemine  the  effects  of  overall  head¬ 
gear  might  aad  weight  distribution  oa  long  tom  porfernaaue  of  tasks  alallar 
to  flying. 

6.  That  reooarch  be  initiated  oa  the  effects  of  deceleration  ea  brain 
danage  and  Methods  of  absorbing  inpact  ansrgy. 
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vtmenm  qci m  mu  Anjmm  i mm  omm  mw.vsm 


i..  Haws  fm  axssrt jmp*  Axs^  sLaaraft  Js 

a.  S  e 

fe.  i&ai  -salt  mx%  you  v*&? 

€tc  Vh*t  psrisd  rus  ■Oils?  {isalagdUe  dst##) 

o.  mm  m m?  Bataftai  o&mt  did  yew  fiyf 

o.  «2i*t  tvna  bf  lAinsytfk  Mi  jm  foyafetf 

2.  UWro  y*m  «w  fired  t^n  by  tlx?  ejwuy? 

m,  Hh*t  typoa  of  firea  did  yvra  r»c*i.TU? 

b.  tiaa  yeur  aircraft  oror  hit?  (if  to,  douerlba  hits) 

a.  Sid  you  or  «y  ethor  oosapat  of  your  aircraft  rueeioe  aagr 
Ijitct  (if  so,  doauribe) 

<J*  l&afc,  guaarully,  wi  your  arlaalwa  altitude? 
o.  How  bi^fr  ware  yen  uboa  yeo  wn  hit?  (true  cltitndU  above 
terrain) 

f  •  tforo  yv»  mr  Smacked  dona  ocnpLataly,  or  d id  you  mar  hare 

to  k&Ipo  ac  lairioinf  laadiiH?  you  or  aay  oeoejauta 
of  your  pixie  Injured  aa  a  raoult? 
g.  Ware  yon  «.ur  attaoteod  by  nay  aircraft?  (if  ao,  duaurlbu) 

3.  In  jour  oanhat  suptxionee,  have  you  urer  utilimoa  ay  field  uftdl- 

Mxta  aa  protoetloa  a#als*t  way  fin? 

iu  If  it  Tiara  pjojihio  to  mk»  a  bolavt  that  only  protected  you  from 
onaay  fix**  or  mam  that  only  pro  too  tod  free  the  haaarde  of  a 
araah,  uhioh  avoid  you  prof  or? 

5.  ir  all  tho  stuada  of  your  aircraft  uoru  ronerrod,  da  you  think  you 
could  rtiXl  fly? 

C.  Kan re  you  om*r  warn  tbo  Any9  a  arnorod  oust  In  oonfrat  flithterf 


ot bar  quortioco*  war#  aakod  ohloh  ouriad  oath  tha  itttorriawuu^a  oaporianoo 
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I  sssa  a 


cr 


if.  sss*s? 


Wb  ■&*-£$,  pps*^  yrWj#*  @»  *?.#  fcyttjg  s.i;  •***»  >gt$ last  Uss 
oofcia*  sre  (Uae’i  ®sr»  £5sf  KBuui  sii9  we  we  4ienst  £&ei  m  is 
it  wrtpi,  .  ■'  , 

I  ttigri  ^  hsSlts-  plate  ess  tbs  J?£2f 

•  .  ► 

Sasiii  aaa^3  "  a  ig*=^.£^  £TU3«bli^£  ,. 

T  oW  *  ttAcitm,  «rf  Ajay  fyen  *  tOC  ||ri|«j|<  ga^Bf  w  gegjL 


We  wed  &)  «mer  yLr/ie  ea  the  seat* 

X  wed  a  well  place  of  arnsr  ia  neat. 

I  pat  a  plate  vaBase  tha  eaatf  j/1*  steel. 

Amor  rxidwato 

With  tha  praa«t  ajeilan  there  is  or  regal  r wart  far  body  ar 
alranaft  amor. 

The  pUna  tbemld  be  araared,  «sd  a  test  wan,  tet. 

Parooemal  ( raar  eight  be  wise,  beoaaaa  It  sac  be  wawad 
readily. 


I  aoald  prefer  badjr  wiry  ta  cnaw  «a  tha  aircraft. 

£  think  yea  abeuld  sreor  tha  place. 

I  esali  rather  bars  araer  in  tha  aircraft  than  an  the  bedr. 

I  weald  rathe?  tune  proteaiiau  bnilt  ia  than  fin  tha  par  wan  , 

Share  Is  no  reqtdrcnant  fw  bedy  amar,  but  there  rimeld  be 
Ujht  am er  far  the  aircraft. 

Cement*  for  arable  ta  waring  aa  «nacr  ad  reati 

’5a  used  flak  suits  in  W  II. 


Z'  wcs  war&ag  a  Narine  Qerpc  type  rest  than  I  eea  bit  aad  had 

is  bail  eat. 

1  ware  t!*,  Ssrisa  Carps  tape  east.  ssA  wuld  wear  It  again. 

X  and  a  flak  Teat  an.,  ad  aid  onee  ariar  tha  east.  Sha  ay- 
lra  -rent  and  tha  flak  Test  varan' t  te&  warn*  ad  tdd  Mi  restrict 
nevamet*  («  dnpSlcet  .) 


X  WlMplI  &  'f’XljiM:  Sjwwi  T  vy*,-** '4  *4  wa^nrae  awa^  w  a  to  ■*»  . 

A  ...  —  **>  •  fPWU  -,-i  I  t---. v:  ji  ..t-m  ”~r  > 

X%  1—1^,  1*0  SI/isD?  l  f~-ft‘4st?zT'  %*BmA  ^ 


im  flak  *****  w»n  4*  acaUi  a| 

r£2 yI*4.C^  ^^TtTTTrg^^  ©X5  CjnBfei 


fcfc*  «41«* 


'  :  -  -  ■ 


- *iyvtf  ■  ^  ^  , . .  ,.u. ,  ,.  ,>IH,  —  •» 

*  ^' •'*'•  »  JSStioSS  wf  t  ftS  aiTSTafk  fiiiSVil  ni  w«  j>i~i>i< 

I  rcsid  Tr;cr  s  risk  s* it  IX  li  .i*  „  .  . 


CcmaUi  U£lT  evoreiil*  fa»  waariag  *■ 


rest. 


•a  Amy  flak  week,  Ik  wi  W*  heavy. 


TIm  Air  Carp*  fUk  mt  ia  MwfuiiM*^ 


7.  occasionally 
lacoavanient . 


*  TMrt,  it  wo  hvt  nd  rw tricked 


I  «Md  aa  aid  flak  vast  to  alt  aa.  I  mold  a»t 


a  flak  salt 


(duplicate) 


body  amor* 


1  da  aot  d*»lra  to 


I  don’t  MUt  body  uwr. 

A  wt  would  iacraaa*  faiigna. 

«...  I  war#  a  flak  nit  an  several  ecoaaieos,  it  rasa  riot* 
and  oraatad  excessive  fatigue.  (duplicate) 


ummmmw  mwiv  li/u^  cmOU|( 

Amy  aviators  mad  a  cold  weather  a^ilt. 

Thar*  ia  a  definite  aaad  far  a  light  weight  flying  aalt —%*# 
sippers. 

Thera  ia  a  raqaireswat  far  taaperate  awl  arctic  glows*. 

Thar*  la  a  definite  raqeirwaat  far  cold  weather  flyiag  elokhlag 
Prsssat  wi-*ts?  flying  sslts  are  too  aad  tee  wane. 

A  lightweight  flying  salt  ia  required. 


.  •  .  -i 

Qsasml  prsblMtf  s*M»i#»i»J5  speaifie  14««b  @f  gqal^aal , 

Fm  ih«r®sl  beet  J«  P»*S*ii«*f*«t@fy  fiw  flfiMgl'  '  5  '~tr  "' 

-  w»  ssm  asiag  SU-wj  tmlammm  new  and  *«  leaf  flights  war  fhka  than 

•if. 

m*  t  airerar*  seats  are  mmom fertsfeLs. 

Seats  »aa4  to  beasis  a4af«s*t«hl<3, _ •_ _ i_ 

Tbsra  is  net  enough  r##l  la  the  iasalated  boat  '?er  flying. 

X  nsed  th«  U-l  helnet  fer  flying — «a**%i*fact«ry. 

Oereral  jreblMt  area*. 

A  friend  ena  shat  dna  asd  crashed;  there  was  a  fire. 

Xa  designing  h* lasts  ceasldsr  cenrersatisa  between  pdJuTt  and 
TIP's. 

Reqalre  ehenlder  harness  In  all  Aray  aircraft. 

I  weald  rather  fly  10  fixed  wing  elusions  that  1  rotary  wing 

adaslsn  la  eenbat. 

I  ftal  that  tha  cald  is  definitely  a  preblsoi. 


